Although global free trade is efficient, each country's benefit from free trade depends on the path that leads to the global free trade agreement. Using a dynamic model of trading bloc formation, we show that when global free trade is reached gradually, the countries that are initially excluded gain less than the rest and may be even made worse-off by the final free trade agreement, compared with the initial state of no trading blocs.
INTRODUCTION
Does free trade benefit all? Ohyama (1972) , Kemp and Wan (1976) show that it is possible that no country suffers from the formation of a trading bloc and Konishi, Kowalczyk and Sjöström (2003) show that it is possible that no country suffers from global free trade. We revisit the issue whether free trade benefits all in a dynamic strategic model where countries can form trading blocs endogenously. By forming a trading bloc, member countries agree on the tariffs on mutual trade (often implying free trade among members, i.e., the emergence of customs union) and on the tariffs on their imports from non-members. In our model, which allows for negative externalities from blocs onto non-bloc members, it is possible for a country to be worse off in global free trade compared with the initial situation when no tradin bloc is formed. The driving forces of such a possibility are the negative externalities a trading bloc imposes on outsiders and the strategic behavior the countries entertain in forming a trading bloc. If those externalities are very high, the countries who are left out of the intermediate trading bloc obtain a lower welfare in the eventual free trade than the initial situation.
The literature on international trade agreements often considers a twostages process in order to depict the timing of such relationships. In the first stage, which is often referred to as the trade union (coalition) formation stage, countries choose their partners in the trade agreements. In the second stage, each trade union sets tariffs given the partition from the first stage. In this stage, countries within each trade union behave cooperatively to maximize their joint welfare, while the interactions among different trade unions are noncooperative.
Sharing this common structure, models in the literature differ in the formalization of both stages. The differences in the second stage depend on the underlying economic model, while the differences in the first stage depend on the approach to the coalition formation procedure. All the papers share the common property that the grand coalition is efficient, which is often equivalent to asserting that free trade is the efficient organization.
Concerning the first stage, the core has been considered as a natural solution concept for analyzing a word-wide trade agreement and free trade. For example, Riezman (1985) and Macho-Stadler, Pérez-Castrillo and Ponsatí (1998) use the core to identify the stable partition of countries into customs unions. These papers rule out the possibility of international transfers but account for the externalities that a customs union inflicts on other countries. Kowalczyk and Sjöström (1994) and Konishi et al. (2003) also take a cooperative approach to the first stage of the game, but they allow for monetary transfers among countries. However, these models, like Ohyama (1972) and Kemp and Wan (1976) , do not consider externalities among the coalitions of countries, which simplifies the analysis of the transfer scheme within the countries when they sign a trade agreement. Kowalczyk and Sjöström (1994) , in a many-country monopoly trade model, show that the grand coalition may require international income transfers. They derive a formula for the transfers that leads to free trade (the grand coalition forms) and supports the Shapley value as a core allocation. Konishi et al. (2003) show that global free trade can be an immediate outcome without any customs union ever forming provided that transfer payments are possible and customs unions have no effects on non-member countries. Burbidge, DePater, Myers and Sengupta (1997) Concerning the second stage, different models of custom unions have been analyzed in the literature. Kennan and Riezman (1990) construct a pure exchange economy in which commodity demands in each country are generated by a linear demand system. In their model all countries charge optimal tariffs given the structure of customs union and the tariffs charged by other coun-tries, but international transfers are not allowed. As the authors point out, the analysis of optimal tariffs is very complicated even when trade-agreements are not considered. They generate some examples with three countries and three goods that highlight some interesting aspects of the problem. In particular, the formation of custom unions can improve its members welfare relative to free-trade. Burbidge et al. (1997) consider a one-good model of capital tax competition with interstate trade of mobile capital for the consumption good. While their model is quite appealing, it is not analytically tractable. They provide examples to illustrate, for example, that the grand coalition may not be an equilibrium outcome. In view of this, we employ a very simple three country model as in Macho-Stadler et al. (1998) that is analytically solvable even for asymmetric situations 1 and at the same time generate payoff configurations qualitatively similar to those in Kennan and Riezman (1990) and Burbidge et al. (1997) . Krishna (1998) payoffs exhibit grand-coalition superadditivity.
We show that in equilibrium of our model the grand coalition is always formed and engages in free trade. However, the grand coalition is not necessarily formed in one step. Indeed, if countries are patient, a two country trading bloc is formed first, after which it merges with the third country to form the grand coalition. In doing so, the two countries that form the initial trading bloc extract more surplus at the expense of the third country's welfare in the final free trade agreement. In fact, the third country may be worse off in the end compared with the initial position where no trading bloc is formed.
The organization of the paper is as follows. Section 2 presents the model. 
1.-THE MODEL
Consider a three country model where a single homogeneous good is produced and sold in each period. Countries are indexed by 1, 2, and 3. Each country has one firm (also indexed by 1, 2, and 3) that produces the good and sells it in the domestic and foreign markets. The markets in the different countries are assumed to be segmented. The inverse demand function of country i, for i = 1, 2, 3, is
where p i is the domestic price and Q i is the total amount sold in country i.
Let q ij denote the quantity sold in country i by firm j. Then,
As in Krishna (1998) , it is assumed that there is a competitively produced numeraire good and that this numeraire good is freely traded across countries to settle the balance of trade.
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Country i sets non-negative tariffs t ij ≥ 0 on firm j's product sold in country i, with t ii interpreted as a quantity tax on the domestic firm 3 . The production cost function of firm i is C i (q) = c i q i , where 0 ≤ c 1 ≤ c 2 ≤ c 3 and q i is the quantity produced by firm i. In each country i, firms choose quantity in a noncooperative fashion given the tariffs (t i1 , t i2 , t i3 ). The effective unit costs of firm j's product sold in country i are (c i + t ij ) if the solution leads firm j to produce in equilibrium. The reason for choosing such a model is two-fold: it is analytically tractable and can generate payoff structures similar to those in the literature. Moreover, for our purpose, a three country model is sufficient.
If the solution is interior, in the unique Cournot (Nash) equilibrium, firm j sells the following quantity in country i :
where j, k, l ∈ {1, 2, 3} are distinct numbers. In equilibrium, the output that firm j sells in country i is decreasing in its own effective costs and increasing in its rivals' effective costs. Note that by setting t ij high enough, country i could induce firm j not to sell in i's domestic market. For simplicity, we assume throughout the paper that the demand in every country is high enough relative to costs, so that in equilibrium all firms are always active in all three markets. 4 Let π ij be firm j's profits in country i. Then,
The consumer surplus in country i, if all firms sell in this country, is
Note that each firm's profits earned in country i and contribution to consumer welfare in country i depend only on the tariff structure set in country i. The domestic firm's profits are increasing in the tariffs applied to foreign firms and decreasing in the tax on its own product. Consumer surplus in each country is increasing in the total quantity sold in that country. This implies that it is decreasing in the effective costs of the firms that sell in the domestic market and hence in the tariffs t i1 , t i2 and t i3 .
Total welfare per period in country i is the sum of its consumer surplus, the total profits of the domestic firm, and the total revenue from tariffs/tax:
Note that total welfare in country i depends on the whole set of tariffs since the profits of the domestic firm depend on the tariffs set by the three coun- [ij] = ({i, j}, {k}), where i, j, k ∈ {1, 2, 3} are distinct
In these partitions, a country can either be a member of a trading bloc or be alone in that it does not belong to any trading bloc and therefore it sets tariffs unilaterally. In the first partition, all three countries are "alone", in which case, they behave noncooperatively by setting their Cournot-Nash tariffs. In the last partition, all three countries form a single trading bloc (the grand coalition) and maximize their joint welfare. Each of the other partitions involves a two-country trading bloc and one country being alone.
Given a partition of this type, the trading bloc's objective is to maximize the joint welfare of member countries while the interaction between the trading bloc and the third country is noncooperative. That is, we assume that only transfers among countries in the same trading bloc are possible.
For any partition of the countries into trading blocs, we can determine the equilibrium tariffs and taxes given this partition. Taxes on domestic firms reduce both domestic consumer surplus (3) and domestic firm's profits due to the decrease in its production (1) but increase tax revenue. Tariffs on foreign firms decrease domestic consumer surplus (3) while increasing domestic firm's profits and tariff revenue. We show in Appendix 1 that in equilibrium, any country sets zero taxes on the domestic firms, and any trading bloc chooses free trade among its members. In addition, the tariffs on the outsider(s) are increasing in the domestic demand and decreasing in the production costs of the outsider(s). Full characterization of the equilibrium taxes and tariffs is presented in Appendix 1.
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Given the above equilibrium taxes and tariffs we can determine each trading bloc's welfare for every partition. Let W 
2.-PAYOFFS
In this section we ascertain countries's payoffs associated with any trade
We first examine the properties of the welfare functions defined in the previous section.
2.1.-Welfare Properties
Conditional on ruling out subsidies, the grand coalition yields the highest total welfare (since a tariff agreement for any trading bloc can be mimicked by the grand coalition). As for any trade agreement structure in which two countries form a trading bloc, the next two propositions state the impact of this trading bloc on the outsider and the incentives of the two insiders in forming the trading bloc.
Proposition 1
The game is of negative externalities in that when two countries merge the third one suffers:
Therefore, when two countries i and j form a trade union, the third country k's welfare is reduced, as compared to the situation where no trading bloc is formed and this is true irrespective of the level of demand or production cost in country k.
It can be shown that
k − W I k´i s decreasing in a i and a j but does not depend on a k . In addition,
k´i s increasing in c k and, if demands a i and a j are not too different, it is decreasing in c i and c j . Hence, the higher the demands of the two countries in the trading bloc and the more efficient the outsider, the more harmful the agreement is for the outsider.
Proposition 2 Any two countries have an incentive to cooperate. That is,
It is worth noting that the incentive for two countries to cooperate, measured by
j´, increases with the size of their demands, a i and a j , and does not depend on the demand of the outsider a k . This expression is increasing in the cost of the outsider, c k and, when demands of the two countries are not too different, it is decreasing in the costs of the cooperating countries, c i and c j . Hence, the higher the demands of the two firms entering an agreement and the less efficient the outsider, the more incremental surplus two countries will generate by forming a trading bloc.
2.2.-Payoffs Associated with Each Partition
When a new trading bloc is created, the change in each member country's welfare depends on the surplus generated by the new trade agreement and the sharing rule the trading bloc adopts. To characterize each country's payoff, we assume that members of the new trading bloc share equally the incremental surplus 6 (possibly via transfers). In doing so, we take the view that each country's payoff depends not only on the current trade agreement structure but also on the sequence of trade agreement structures that precede the current one. In particular, how the three countries in our framework share the gains from free trade when the grand coalition forms depends on whether the grand trading bloc forms directly or through some intermediate stage where two of the countries form a trading bloc first.
If all countries are alone, each country i's, where i ∈ {1, 2, 3} , status quo payoff is W We now start with I and determine recursively the payoff allocations 7 We assume that a trading bloc never dissolves but can merge with the third country.
associated with each of the above sequences. We shall denote by V i (S) the payoff (per period) of country i following sequence S ∈ S. Obviously,
If the grand coalition is formed in one step, as denoted by sequence I −N, the incremental surplus is
In this case country i receives the payoff
If trading bloc {i, j} is formed (from I), it generates a surplus in the amount of
The payoff of country ∈ {i, j} associated with sequence I − [ij] is
while country k's (who stays isolated) payoff is
Consider now the case in which the grand coalition is formed through an intermediary step where two countries, i and j, form a trade union first. This corresponds to the sequence (I − [ij] − N).
The incremental surplus generated by forming the grand coalition via an intermediary trading bloc {i, j} is
Countries' payoffs associated with the sequence (I − [ij] − N) are as follows:
Once we have determined each country's per period payoff associated with every sequence in S, we proceed to present some properties of the countries' payoff functions.
Proposition 3 If the grand coalition eventually forms, being left out in the first round always results in the worst final payoff. Formally,
for distinct i, j,and k.
The next proposition shows that among the sequences leading to the (eventual) formation of the grand coalition, any two countries prefer the one in which they form a trading bloc first.
Proposition 4 Any pair of countries i and j benefit by forming a trading bloc first. Formally,
for distinct i, j, and k.
Recall that when countries i and j form a trading bloc first, a negative externality is imposed on country k. In fact, such a negative externality may be large enough to make country k worse off in the grand trading bloc than when all countries are independent, although once i and j form a trading bloc, it is in k's best interest to join them subsequently.
To illustrate the previous results, take the example where countries 1 and 2 are identical with a 1 = a 2 = 100 and c 1 = c 2 = 0, and country 3 has a 3 = 22 and c 3 = 2. Then the payoff of the countries as a function of the coalition structure and the path are summarized in Table 1 . While the above properties that our payoff functions exhibit (Propositions 1, 2 and 3) can be attributed to the Cournot model we employ, other models in the literature share the same characteristics as the previous example. This is the case for the four examples in Kennan and Riezman (1990) (pages 77 and 78). Taking the first example of their paper (where countries are symmetric), and adding transfers by applying the equal sharing of the surplus, we can compute the countries' payoffs for the different sequences (see Table 2 ). Kennan and Riezman (1990) Note that as in this example, by merging sequentially, players 1 and 2 may increase their payoff; however, country 3 losses at the end. The same happens in the other examples presented in Kennan and Riezman (1990) .
The same features are present in the example presented by Burbidge et al. (1997) . For their example all countries share the same production technology, a Cobb-Douglas function that uses capital and labour as inputs.
Countries differ in their input endowments. Countries 1 and 2 are similar and are relatively capital-abundant. Country 3 has no capital, but has a large labour endowment. Table 1 of their paper summarizes the payoffs in terms of the Nash Equilibrium in capital tax competition as a function of the coalition structure. We add the payoff of the grand coalition when it is reached through the path (I − [12] − N) or (I − [13] − N) and we apply the equal sharing of surplus generated when a trade bloc is formed. Then we have Table 3 . Burbidge et al. (1997) .
Note that 1 and 2 receive the highest payoffs by forming a trading bloc first and then subsequently merging with 3. On the other hand, 3 is worse off compared to the situation with no trading blocs.
3.-DYNAMIC FORMATION OF TRADING BLOCS
The previous section characterizes the payoffs as a function of the trade agreement structure reached by the countries. In this section we shall examine whether and how the grand trading bloc forms. In particular, we shall identify which of the sequences specified in the previous section emerges as an equilibrium outcome of a dynamic coalition formation game.
The formation of trading blocs is modeled as an infinite horizon dynamic game. For simplicity, all the countries are assumed to have the same discount factor δ ∈ [0, 1).
Each period τ consists of two stages. Stage 1 determines the formation of a trading bloc. At stage 2 countries simultaneously set tariffs and firms produce and sell the output in the three markets. Stage 2 determines the payoffs of the three countries as specified in Section 3: the payoffs depend on the current partition of countries and on the sequence of the trading blocs that have been formed previously. The surplus generated by a trading bloc is shared equally among its members 10 .
We consider a sequential bloc formation game with a fixed protocol. In particular, we assume that countries take their actions in stage 1 according to the following exogenously given order (i, j, k). If the grand coalition forms, the game ends. If a two-country trading bloc forms, it behaves like a single entity. We can specify the protocol in such a way that the two-country trading bloc and the third country take actions alternately with the third country acting first. It is worth noting that the order specified here does not affect the equilibrium outcome.
At each period a country or a two-country trade bloc becomes the proposer and makes an offer to form a trading bloc. The game starts with all 10 Note that the sharing rule is exogenously given. countries being alone. Country i proposes a trading bloc that includes i.
All other members of the proposed bloc answer sequentially according to the protocol by saying "yes" or "no". If all members say yes, the bloc forms.
Otherwise, j becomes the next proposer. In the next period the protocol selects a country or a trading bloc in the current partition to propose unless the grand coalition has already formed, in which case the game ends.
Formally, at τ = 1: 
Each country
Consider any time τ > 1. Let the partition structure after period τ − 1 be P τ −1 and the sequence of (distinct) partitions until this time be S τ −1 . If P τ −1 is the grand coalition N, then the coalition structure after period τ is P τ = P τ −1 , and the sequence S τ = S τ −1 . Otherwise:
τ .1 A country or a two-country trading bloc in P τ −1 is selected by the protocol. The proposer makes an offer to a subset B τ ⊂ P τ −1 to form a trading bloc. The proposer has to belong to B τ . The members of B τ sequentially (following the protocol) decide whether to join or not.
The trading bloc B τ is formed if all the members agree.
τ .2 The coalition structure at time τ is P τ . The sequence of trading blocs is given by S τ = S τ −1 if P τ = P τ −1 , and S τ = S τ −1 − B τ if P τ 6 = P τ −1 .
Country i ∈ N obtains the payoff V i (S τ ) at time τ .
=j is the payoff function defined in the previous section: whenever a new trading bloc forms, its members share the surplus equally and if no new trading bloc forms, every country's payoff remains the same. Note that each country's payoff in period τ depends only on the sequence of partitions that lead to the current partition. Country i maximizes
Note that in the above process of trading bloc formation, a trading bloc, once formed, cannot dissolve but it remains in the negotiation with the possibility of entering a larger trading bloc. A profile of strategies constitutes a subgame perfect equilibrium if its restriction to every subgame induces a Nash equilibrium for that subgame. As in most of the literature on coalition formation, we shall focus on pure strategy Markov Perfect Equilibrium (MPE) in which each proposing country's strategy only depends on the sequence of (distinct) partitions that have been formed thus far and each responding country's strategy depends only on this sequence and the current proposal (but neither depends on the period nor the details of the past his-tory of the game such as how many periods a particular partition of countries has been existed).
Given a MPE, let EV i (S τ ) be the discounted (at the beginning of τ + 1)
payoff of country i in the subgame where the sequence of partitions formed at period τ is S τ .
Given that the grand coalition remains together once it is formed, it is obvious that for
In addition, it is easy to see that
since the grand coalition is efficient. Moreover,
Lemma 5 Lemma 5 says that, for any discount rate, if two countries have formed a trading bloc then the grand coalition will form in the next period. It also
Now let us consider the countries' behavior following sequence S τ = I.
We start with the case where countries have a low discount factor.
Proposition 6 If the discount factor δ is sufficiently low and the countries are not too asymmetric, in the only MPE the grand coalition is formed at period 1.
We now examine under what conditions a two-country trade bloc is formed first.
When δ is high enough, countries i * and j * form a trading bloc first in the unique MPE.
For symmetric countries the result in terms of the discount rate can be stated more precisely:
Corollary 8 Assume that the three countries are identical and let
Then if δ < δ the grand coalition forms immediately and if δ < δ < 1, the grand coalition forms via an intermediary trading bloc.
4.-CONCLUSION
In this paper we show that each country's benefit from free trade depends 
-Equilibrium taxes and tariffs
Taxes on a domestic firm decrease both domestic consumer surplus (3) and the domestic firm's profits due to the decrease in its production (1) but increase in tariff/tax revenue. Unless the domestic firm is very inefficient relative to the domestic demand, the negative effect on domestic consumer surplus and profits dominates the positive effect on tariff/tax revenue. If demand in every country is high enough this implies that no taxes should be imposed on the domestic firm. Formally:
Remark 9 In any partition of the countries into trading blocs, taxes on the domestic firm are set equal to zero, i.e., t ii = 0, i = 1, 2, 3.
Proof of Remark 9. We omit the proof since it is included in the proof of the following Lemmas. Now, let us consider countries' decisions on tariffs. Obviously, these decisions depend on the existing partition of trading blocs.
Lemma 10 The grand coalition chooses free trade and no taxes on domestic firms, i.e., t ij = 0 for all i, j = 1, 2, 3.
Proof of Lemma 10. The grand coalition sets the vector (t ij ) , i, j = 1, 2, 3, in order to maximize total welfare
Thus, given that c 1 ≤ c 2 ≤ c 3 , we have
Moreover, when a i > 11c 3 − 5 (c 1 + c 2 ) , then
< 0 and all of these derivatives are negative, implying that the solution will be free trade and zero taxes (Note that by assuming that t ij ≥ 0, we rule out the possibility of subsidization). Hence, if demands are high enough (a sufficient condition is a i > 11c 3 − 5c 2 − 5c 1 for all i) the grand coalition sets free trade.
The intuition behind this result is simple. Tariffs set by country i on country j decrease the domestic consumer surplus and firm j's profits in country i while increase country i's revenue from tariffs. However, when demands are high enough as compared to production costs, the negative effects dominate the positive ones. For any country, tariffs on the most efficient firm (i.e., the firm with lowest unit cost) are the most harmful for global welfare. When the countries collude on tariffs, they fully internalize the effects of tariffs. Therefore, if countries' demands are sufficiently high, it is optimal to have all the firms producing in the most efficient way (i.e., not increasing the effective costs of any firm in such a way that this firm does not produce for this market).
Lemma 11 When all countries are alone, in equilibrium country i sets c j for distinct i, j, and k.
Since the domestic welfare does not take into account the effects of tariffs on foreign firms' profits, the tariffs on these firms are positive. However, under our assumption on demands all the firms are active in the domestic market. Optimal tariffs are increasing in the domestic demand and decreasing in the production cost of the domestic firm. In addition, the foreign firm that has a cost advantage will pay a higher tariff.
Finally, there are three possible cases (partitions) where two countries form a trading bloc that we have to consider: ({1, 2}, {3}), ({2, 3}, {1}) and ({1, 3}, {2}). Let us consider the general case of ({i, j}, {k}).
Lemma 12
Assume that countries i and j form a trading bloc and k is the outsider. Then in equilibrium countries in the trading bloc set These tariffs depend on production costs of the foreign firm: a higher tariff is applied to the more efficient firm. These tariffs are such that both foreign firms sell in the domestic market if domestic demand is high enough.
The outsider sets tariffs in the same way as in the case where the other countries do not reach a trade agreement.
Appendix 2
Proof of Proposition 1. We show algebraically that W First of all, note that
is decreasing in a j (respectively in a i ) :
In order to show that
< 0, we prove that the inequality holds for the lowest values of a i and a j that are compatible with the assumption that each firm is active in all three markets. Let a be this minimum and set a i = a j = a. Then: ³ W Since the grand coalition is efficient and the surplus is shared equally, the second inequality holds while the first one holds if the countries are not too asymmetric.
Proof of Proposition 7. When δ goes to 1, waiting to be the proposer is costless, the relevant comparison for any country is:
Since the condition is satisfied for any pair of countries the coalition that would form depends on which one generates more surplus for a two-country trade bloc and which two-country trading bloc implies a higher loss for the third country. 11 To see this, first note that is easy to see that for the exogenous equal sharing rule of the surplus that we use:
Where both terms on the right side are positive. Hence, the coalition that forms is the one that . Hence, for all δ < δ the grand coalition forms immediately in the only MPE outcome of the game. Forming a two-country coalition, anticipating that the grand coalition will be formed in the next period, is superior for the proposer than to form the grand coalition straight away if
which is equivalent to saying that δ > δ.
